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Renewable Energy Financing

Renewable Energy Certificates

Partnership Mechanisms Interconnection
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Subsidies Rebates

Net Metering Cash/Financing

Tax Credits & Exemptions Renewable Portfolio Goals

Cost of Electricity/Payback
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To Partner or Not to Parther? Key Questions:

1.

2.

Tax paying entity or not?

Available cash on hand or access to financing?
System ownership preferences or requirements?
Treatment of renewable energy certificates?

State laws regulating third party ownership?
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ENERGY SAVINGS PERFORMANCE
CONTRACTING
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Energy Savings Performance Contracting (ESPC)

An ESPC is a no upfront cost contracting mechanism between a site customer and an energy
service company (ESCO). Energy conservation measures are financed and implemented by an
ESCO which is repaid through energy savings.

4

Energy Service
Company &
Financial Partner

Site Customer ESPC Partnership

Over 90 DOE OQualified ESCOs, including:

vron //
AMERESCO c"v Honeywell sohnson 0

Green « Clean « Sustainable ‘ ContrOIS

Energy Solutions

@iﬂSﬂ'y SIEMENS Tt | TETRATECH % TRANE

For Full DOE Listing: http://www1.eere.energy.gov/femp/financing/espcs qualifiedescos.html
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ESPC’s Re-allocate Current and Future Energy Spending

100%
80%
60%
40%

20%

Customer’s Cash Flow

0%
No ESPC During ESPC After ESPC
M Customer's Savings

® Guaranteed Savings for ESCO Services Fee and Financing
® Energy and Operations and Maintenace Costs
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POWER PURCHASE AGREEMENTS
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Third Party Power Purchase Agreement
The customer agrees to host the system and purchase the electricity

Revenue from
electricity sales

“Host” of
Renewable Energy

Generation %

Renewable Energy
Developer and
Financial Partner

Equipment
Renewable
Remaining e'lectricijcy at Various project
electricity fixed prices finance structures
needs
Local Tax
Utility Benefits
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PPA Considerations to Weigh

May not beat current electricity rates
Tough economics for small projects
Higher transaction costs

REC and project ownership requirements

 No Upfront Costs Advantages
* No O&M

* Benefit from tax incentives

* Lock-in energy price

* Path to ownership
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QUALIFIED ENERGY CONSERVATION
BONDS
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Qualified Energy Conservation Bonds (QECBS)

:iNREL Energy Analysis

IONAL NENEWASLE ENENGY LASORAT

Case Studies on Financing Renewable Energy Projects

First Known Use of QECBs will Save Yolo County at
Least $8.7 Million Over the Next 25 Years

Yolo County, California, made history in July when officials
installed a 1 MW solar photovoltaic (PV) project to supply power
to both a jail and juvenile center. The project is noteworthy
because it represents the first known use of qualified energy
conservation bonds (QECBs) and the first known combined use
of QECBs and clean renewable energy bonds (CREBs) in the
country.

This article outlines the process the county underwent to
finance the installation as well as the strategies for optimizing
the use of these new bond tools.

Introduction to OECBs and CREBs

QECBs and CREBs, collectively known as qualified tax credit
bonds, are an inexpensive way for state and local governments
to finance energy efficiency and renewable energy installations.
With either QECBs or “new” CREBS," the Department of the:
Treasury provides an up-front subsidy that amounts to 70% of
the "qualified tax credit” (as determined by the Treasury at the
time of issuance)?

Initially, qualified tax credit bonds provided a tax credit
directly to the bond buyer, which reduced the interest coupon
{or payment} required of the government entity. Now, there is
a direct payment option—allowed through the recent Hiring
Incentives to Restore Employment (HIRE) Act.? With this
option, the Treasury reimburses the issuer/borrower at 707 of
the interest rate via a refundable tax credit!

Figure 1. Installing the 1 MW grownd-mounted solar PV system in
Yola County

The direct pay option might make CREBs and QECBs more
liquid because they do not require buyers to have significant
tax liability. Therefore, these mechanisms are expected to have
greater appeal to a wider variety of investors.

With either the tax credit or refundable tax credit, experience
shows an additional supplemental payment from the borrower
to the bondholder is needed for the bond Lo be competitive
with other investments. As a result of the Treasury subsidy

and supplemental coupon payment, the issuer receives reduced
financing costs and the bond buyer still gets a competitive total
return.

The American Reinvestment and Recovery Act (ARRA) of 2009
extended QECB funding by $3.2 billion and provided $2.4 billion
in funding for new CREBs. Note that CREBs have been fully

allocated and are not currently available. While some states
have passed on QECE allocations to local governments, many
states still have unallocated bonding authority.

Choosing a Project Site, Size, and Module Vendor

Yolo County began the process by examining the feasibility of
installing a solar system, according to information provided by
Ray Groom, County of Yolos Director of General Services, and
Terry Vernon, Deputy Director. A county engineer worked with
outside consultants to determine the best location for the PV
system as well as the system size required to meet the energy
needs for the jail and juvenile facility. The county chose a site
near both buildings in Woodland, California, for the 1 MW
ground-mounted solar PV system.
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NREL is a national laboratory of the U.S. Depariment of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for
Sustainable Energy, LLC. Page 1

Yolo County Case Study of QECBs:
http://www.nrel.gov/docs/fy110sti/49450.pdf
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How they work:

*Federally subsidized bonds that allow
governments and tribes to borrow money at very
low costs and for long periods

| OAN - Not a grant!

Alaskan QECB allocation:

*More than $7M issued to Alaska
*Entirety of allocation still remaining

Use of QECBs by project type:

2%

® Energy Efficiency
B Renewable Energy

B Green Communities

Source: Energy Programs Consortium, Sep. 2012 QECB memo.
http://www.energyprograms.org/wp-content/uploads/2012/09/0ECB_Memo_9-5.pdf
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QECB Mechanics and Subsidy Example

Example:
5.5% taxable bond issued by tribe

-3.0% QECB direct subsidy * $ Bond Proceeds
=2.5% Net QECB interest rate_

$ Bond Principal

$ Bond >

Qualified Proceeds

Taxable
Bond

> Investor
5.5% Bond Interest

Qualified

Project Issuer

QECB

.0% QECB iy *
Allocation 3.0% QECB Subsidy

U.S.
Treasury

* QECB subsidy rates fluctuate, see:
https://www.treasurydirect.gov/GA-SL/SLGS/selectQTCDate.htm
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BOND + CAPITAL LEASE + PPA
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Hybrid Bond + Lease + PPA (Morris Model)

Transactions
AT _é_ @ Bond issuance
Solar Bondholder
Developer @ Bond proceeds and RE
ownership passed to

developer through a
lease-purchase

™ e

ayments
or energy

Principal

Development Development i
+ interest

capital capital

Lease payments used
to repay principal and
interest to bondholders

= County/State @ Issuer purchases
Government renewable electricity at

reduced rates due to
tax incentives (PPA) &
low interest loan (bond)
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Hybrid Bond + Lease + PPA

- R E L Science &
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NATIONAL RENEWASLE ENERGY LABORATORY

Technology

Fact Sheet Series on Financing Solar PV at Government Sites

Financing Solar PV at Government Sites with
PPAs and Public Debt

Historically, state and local 1 agencies have employed one of two models to deploy solar photovoltaic (PV)
projects: (1) self-ownership (financed through a variety of means) or (2) third-party ownership through a power purchase
agreement (PPA). Morris County. New Jersey. administrators recently pioneered a way to combine many of the benefits of
self-ownership and third-party PPAs through a bond-PPA hybrid. frequently referred to as the Morris Model

At the request of the Department of Energy’s Solar Market Transformation group, NREL examined the hybrid model.
This fact sheet:

Describes how the hybrid model works

Assesses the model’s relative ges and ges as comp to self- hip and the third-party PPA
model

= Provides a quick guide to project implementation
= Assesses the replicability of the model in other jurisdictions across the United States.

e The Bond-PPA Hybrid

The hybrid model is a financing option by which
D esgllca:per a public entity issues a government bond at a low
interest rate and transfers that low-cost capital to a

A st | developer in exchange for a lower PPA price! To

PPA Development  Development
&aymems capital capital
energy
Lease A
—

date. the model has been used to finance solar PV

Principal projects on schools, colleges. county administrative
+interest | buildings, and other public buildings in several
jurisdi in New Jersey. have

achieved notable energy cost savings as compared
to projections of their local electricity rate; the four
portfolios that have been finalized to date have
saved between $3 million and $14.6 million on a net
present value (NPV) basis. The model has potential
to be transferred to other states. but it is unknown at
Figure 1. Money transfers in the hybrid model this point if governments in other states are planning
to implement the model.

Under the model, a public entity (the administrator) issues a request for proposals (RFP) seeking a solar developer to
build. operate, and own a solar project or portfolio of projects on public buildings (local hosts). The administrator sells
bonds to finance the development costs of the PV installation. The administrator then enters into both a lease-purchase
agreement with the winning bidder’ and a PPA (on behalf of the local hosts) to buy the electricity from the PV system.
Figure 1 shows the relationship and money flows between the bondhold: ini and solar d

payments

County/State
Government

per.
* These types of arrangements are not unique to New Jersey. For example. the City of Denver provided low-interest capital (raised through appropriations) to a
developer to build rwo Denver International Airport solar projects in 2009 (Morrissey 2011). The city did not provide a construction loan: instead. capital was
provided after plant commissioning

*The lease-purchase agreement transfers ownership of the project to the solar developer for federal tax purposes.

NREL is a national laboratory of the U.S. Department of Energy,
Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.

Detailed Financing Information Available At:
http://www.nrel.gov/docs/fy120sti/53622.pdf
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Morris County, New Jersey

*Aggregation: 3.2 MW from 19 facilities
for 7 local governments

Credit quality: Bond Pricing with AAA
County Guaranty: 4.46%

*Savings: Expected to save $2M;
year 15 PPA price equal to today’s retail
price
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Contact Information:

Paul Schwabe

Energy Analyst, National Renewable Energy Laboratory
V: 303-384-7468

E: paul.schwabe@nrel.gov

Source: SunEdison and NREL. Alamosa Colorado. 8.2 MW
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SUPPLEMENTAL SLIDES
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Power Purchase Agreement

$ | Solar Project (LLC)

Financing
$
Investor/ RECs
Lender
Sl : Return on :
I 1 ital Finances,
$ capital &8 builds, &
maintains =
| system Utility
1 goooooo
Iﬂh\ oooooog
Electricity -
NTILIRTN payment Remaining

folelsfa]ulsfafu]ufala]a]s

Generated electricity
ooooooon X meiedﬁdw required
oo IRS oo [. o) ,J

Tax credits/ é Commercial
accelerated
depreciation

_..-"'i'-.__ll' U.5. DEPARTMENT OF Ofﬁce Of

N ERGY Indian Energy



PRSI PRI R RIS H TSI T ]

Simple LCOE Tools: Geo, Wind, PV

» Cost of Renewable Energy Spreadsheet Tool (CREST) Model:

* Designed to give PUCs & others a tool & methodology to quickly evaluate LCOE
 Can handle simple or complex level of inputs (user’s choice)

 Simple to operate - no macros

. . Check Notes

¢ OUtreaCh and Inte ra Ctlon t00| Selected Technology Photovoltaic ?

- PUCS Project Size and Performance
A Generator Nameplate Capacity kW dc 2,200 ?
- Utl I |t| eS DC-to-AC Conversion Efficiency % 77.0% ?
?
— Net Capacity Factor, Yr 1 %, ac 18.5% ?
Other Sta keh0|ders - Production, Yr 1 A(;kWh 2,745,296 ?
. Annual Production Degradation % 0.5%|| ?
® SO I a r, geOth erm a | a N d win d Project Useful Life years 25| 2
Feed-in Tariff Payment Duration years 251 2
Feed-In Tariff Escalation Rate % 2.0% ?
% of Year-One Tariff Rate Escalated % 30.0%|| ?

 Whitepaper: Capital Costs A

“ . i - Select Cost Level of Detail Intermediate ?
“Renewable Energy Cost Modeling: — ?
. . . I | Generation Equipment $ $10,500,000 ?
* A Toolkit for Establishing Cost-Based Balance of Plan ; |
. . . nterconnection ?
Incentives in the United States” Development Costs & Fee s |
Reserves & Financing Costs $ $488.815|| ?
?
- Total Installed Cost s $10,988.815| 2
Tntal Inatalled Cnat §4 99 ?

E43{ 4 | 23 3 3 2 3 i 2 2 | 3 3 e e a3 e 3 e d a2 D D
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Advanced Tool: NREL's System Advisor Model (SAM)

Available at: https://www.nrel.gov/analysis/sam/

Fls NAS?IS?RIS?]  ENARA R PIRRIRERERIRI PR (2R ErER R RIRR IR Rl (ERTRRIRI PR
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CIRIRISPle ] S2IRPIRINA] a Pl SINAR TP P ANA R 27 S PRI

5 Residential PV System 3

.IES@ IE r@ Iﬂ ect Technology and Market [ PVWatts, Residential Cash | 1

ystem Summary Z - h View Graphs and Charts 6 Base Case Cashflow Tabular Data Browser

(
@ M > f IEIE limate Add a new graph Edit Remove | Remove Al Copy Graph Data | ( Show Graph Dat

scation: PHOENIX, AZ LCOE (Base Case)

1 33.4 Lt 1 -112.0 Elev: 339.0
[P ANTTNA 2 I BRI IR AR s R e mLcoc e
tility Rate LCOE(real-w/o incentives)
= inancing
a IR [ "
2 = ~alysis: 30 years

% M LCOE Nominal

Wl LCOE(nom-w/o incentives)
ax Credit Incentives

ed. ITC

ayment Incentives

2P ARl 7 RIRIARIS?I?] 2 e ;
b Ll b T
PIRIRIRIE ARIRIRIZINA FRIR] = P

imrem

nnual Energy 6,370 kWh

PESEISE B R BEREVER el I
. - - . . . . . . L ea .

sar 1 Revenue without System § 0.00

car 1 Revenue with System $1,528.80 LCOE (Base Case) After Tax Cashflow (B Monthly Output (Base Annual Output (Base | Stacked Cost
Iﬂ @m @f @ ear 1 Net Revenue $1,528.80 = S - O R o
EINA (A R B e S L il .|
ayback Period 11.5248 years ] s a 1 "
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Advanced Tool: Financing Structures Included in
System Advisor Model (SAM)

All Equity Leveraged

Partnership Type : . Sale :
p_ y_p / Partnership Partnership Single Owner
Characteristics ] ] Leaseback
Flip Flip
Equity owners Tax Investor / Tax Investor / Tax Investor (Lessor) Developer
Developer Developer (Third party if sold)
Project Debt None Yes None Potential (Owner
Choice)
Return Ta rget Tax Investor After- Tax Investor After- Lessor After-Tax IRR ~ Owner After-Tax IRR
Tax IRR (Flip Target)  Tax IRR (Flip Target)
Cash Sharing Pre-Flip: Bifurcated Pre-Flip: Pro Rata Lessor: Lease Owner: 100% of
Payment project cash
Post-Flip: Primarily Post-Flip: Primarily
Developer Developer Lessee: Project
Margin
Tax Benefit Pre-Flip: Primarily Pre-Flip: Primarily Lessor and Lessee Owner: 100% of
. Tax Investor Tax Investor have different project tax benefits
Sharmg Post-Flip: Primarily Post-Flip: Primarily taxable incomes
Developer Developer
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Financial Structures Can Be Complex!

(40% of equity)

Developer

Tax Investor
(60% of equity)

A

\ Project Company

(100% equity)

P

/

Power (and REC) Sales

Federal Incentive

v

v

Cash Revenue

Investment Tax Credit/Cash Grant

/ \I < 1%/ 0% 99% / 100% >
9

less less
Operating Tax-Deductible Expenses
Expenses (including MACRS)
v v
equals
equals Taxable Losses/Gains
Distributable (which result in
Cash Tax Benefits/Liabilities)

A

| € 1%/90%

- 99% / 10% > |

< 100% / 0% /

90%

U.5. DEPARTMENT OF

| 0% / 100% / 10%—> |

A

N
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Y

All-Equity Partnership Flip:

provides a majority (e.g., 60%)
of equity. Specific allocations set
for each project.

* Pre-Flip Point, there are bi-
furcated allocations:

— Cash: initially 100% to
developer (for either fixed
duration or until return of
investment); then 100% to Tl
until flip target reached

— Tax Benefits: 99% to Tl from
COD until flip target reached

 After Flip Point is reached,

virtually all allocations go to
developer.
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Tools - Adding Adv. Financial Structures to SAM

Sale Leaseback

N
g
A

Developer [€----

Sale of Asset |-

Lease
Agreement

Tax Investor

| (100% of equity) h

/

Project

Owned by Tax Investor; leased by

Developer

—

Power (and REC)
Sales to utility

Federal Incentive

A

A 4

Cash Revenue

Investment Tax Credit/

Cash Grant

/

less
Operating Expenses
(including lease
payment)

100% >

Lease

v

equals
Distributable
Cash
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Payment

Depreciation Deductions

Y
100% >

Structure Details:
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